The Kalmbach monad is the monad that arises from the free-forgetful adjunction between bounded posets and orthomodular posets. We prove that the category of effect algebras is isomorphic to the Eilenberg-Moore category for the Kalmbach monad.
Introduction
In [6] , Kalmbach proved the following theorem.
Theorem 1 Every bounded lattice L can be embedded into an orthomodular lattice K(L).
The proof of the theorem is constructive, K(L) is known under the name Kalmbach extension or Kalmbach embedding. In [10], Mayet and Navara proved that Theorem 1 can be generalized: every bounded poset P can be embedded in an orthomodular poset K(P ). In fact, as proved by Harding in [5] , this K is then left adjoint to the forgetful functor from orthomodular posets to bounded posets. This adjunction gives rise to a monad on the category of bounded posets, which we call the Kalmbach monad.
For every monad (T , η, μ) on a category C, there is a standard notion Eilenberg-Moore category C T (sometimes called the category of algebras or the category of modules for T ). The category C T comes equipped with a canonical adjunction between C and C T and this adjunction gives rise to the original monad T on C.
In the present paper we prove that the Eilenberg-Moore category for the Kalmbach monad is isomorphic to the category of effect algebras.
Preliminaries
We assume familiarity with basics of category theory, see [1, 9] for reference.
Bounded Posets
A bounded poset is a structure (P , ≤, 0, 1) such that ≤ is a partial order on P , 0, 1 ∈ P are the bottom and top elements of (P , ≤), respectively.
Let P 1 , P 2 be bounded posets. A map φ : P 1 → P 2 is a morphism of bounded posets if and only if it satisfies the following conditions.
• φ(1) = 1 and φ(0) = 0.
• φ is isotone.
The category of bounded posets is denoted by BPos.
Effect Algebras
An effect algebra is a partial algebra (E; ⊕, 0, 1) with a binary partial operation ⊕ and two nullary operations 0,1 satisfying the following conditions. Let E 1 , E 2 be effect algebras. A map φ : E 1 → E 2 is called a morphism of effect algebras if and only if it satisfies the following conditions.
• φ(1) = 1.
The category of effect algebras is denoted by EA. There is an evident forgetful functor U : EA → BPos.
D-posets
In their paper [8] , Chovanec and Kôpka introduced a structure called D-poset. Their definition is an abstract algebraic version the D-poset of fuzzy sets, introduced by Kôpka in the paper [7] .
